T HE APPLICATION of the principles of thromboendarterectomy and vein or arterial graft replacement for segmental obstruction in arteriosclerosis is not new. In earlier communications" 2, w we have briefly summarized the history of the efforts in this field. In these papers we have reported additional experience of our own, attempting to define indications for such procedures, limitations of their application and recording details of technic.
The purpose of this paper is to report our subsequent experience in the field, to re-emphasize certain principles laid down earlier and, particularly, to analyze the failures in an effort to discover the causes for unfavorable results.
We have, at the writing of this paper, re- placed an obstructed segment of the femoral artery in 30 patients (bilaterally in 1). Of these 31 grafts, 16 were successful* and 15 failed. Both grafts were successful in the one patient who had both femoral arteries operated upon. Among the successful cases there were 4 saphe-Director, Veterans Administration. The statements and conclusions published by the authors are the result of their own studies and do not necessarily reflect the opinion or policy of the Veterans Administration.
* "Successful graft" as used throughout this paper refers to a graft which remains patent after placement and also supplies relief of symptoms such as intermittent claudication. nous homografts, 2 femoral autografts and 10 saphenous autografts (2 in one patient). The oldest of the autografts is 23 cally suitable for all artery graft. Il actual fact, less than 20 per cent of these patients are suitable, the majority being rendered unsuitable by the manifestations of arterial disease such as involvement of the coronary or cerebral arteries, etc." He would undoubtedly include in this group patients in whom the pathology is so severe and so generally distributed that even though localized obstruction in main arterial channels is present the vessels distal to such areas are too narrow to carry sufficient blood for normal function of the extremity.
Candidates for therapy of this type are patients who suffer primarily from claudication. It is this symptom which prompts them to seek medical attention and, as will be seen later, if other symptoms are present the likelihood of success is markedly diminished. In an effort to determine the limits of this form of surgical therapy we have operated upon a number of patients who were definitely in a borderline category. Our series is still small and certainly no statistically significant conclusions can be drawn from it. Even at this point, however, certain definite indications and particularly contraindications would appear to stand out. There is one basic finding common to all candidates for superficial femoral artery resection; namely, the presence of a femoral pulse and the absence of one at the popliteal level. This does not necessarily mean that the obstruction is limited to the superficial femoral artery, but it is the broad base for the beginning of the selection of possible candidates for this type of surgery.
The age of the patient appears to be of little importance. Arteriosclerosis, particularly atherosclerosis, is not necessarily a disease of the aged. Those patients in which the grafts were successful ranged in age from 36 to 54 years, the average being 52. Among those in whom the grafts failed, the ages ranged from 33 to 66 years, the average age being 51. Rest pain is considered to be a most important factor. Of the patients in whom the grafts were successful none had this symptom, while 7 of the 15 failures were in patients who complained of rest pain. The ischemic pain of arteriosclerosis in most instances denotes an involvement of a large number of arterioles, and rapid flow of blood through the vein graft, which is necessary for its continued patency, is not likely to occur. At this point in our study rest pain is considered a contraindication to femoral artery resection.
Trophic changes, such as ulceration or gangrene of a toe or other portion of the foot, are in the same category as rest pain. In none of the patients with successful femoral grafts were trophic changes present, while in four of the The degree of disease as shown by the arteriogram would appear to be of importance in the selection of patients. In the main this is true although some successful cases showed a fair extent of filling defects of the lumen above and below the site of obstruction. Of particular importance is the presence of reasonably normal vessels belowv the bifurcation of the popliteal artery. Because of technical inadequacies these vessels are not always visible, but when a distinct pattern is obtained and the vessels are "moth-eaten" and disappear in the upper portion of the lower leg the prognosis is poor.
Occasionally the profunda femoris will show a heavy white pattern and if the proximal and distal superficial femoral segments are visible they may be of a uniformly pale quality ( fig. 2) .
At surgery these segments may prove to be almost occluded by atheroma, each having only a thin ribbon-like channel along one side which, when seen en face in the x-ray, appears to be a good channel. We have referred to this phenomenon as "ribbon channels." The outlook in such instances is unfavorable.
Occasionally the profunda femoris will show signs of extensive disease. In our experience this vessel remains healthy in most instances longer than does the superficial branch, and any real degree of disease in the profunda is considered a contraindication to superficial femoral artery surgery.
It is interesting that calcification, per se, is not a uniformly satisfactory guide. One seventh included in this group as a failure was never implanted. Because of extreme friability of the host's vessels the graft had to be taken down after implantation and the proximal and distal host segments ligated. Two functioned originally and then closed at two and four months respectively follows-inig implantation.
The second was removed six months postopera-~~~~~~~~~~~~~~~~~~~J The character and disposition of the blocked segment of femoral artery are of importance. In some of our cases it has been removed and the graft laid into its bed. In others it has been left in situ and both ends ligated. Because of -the apparent complete obliteration of the lumen in one instance the ends were left free, that is, without ligature, and a hematoma developed following surgery. On exploration, it was found that the bleeding was coming from one of the open ends of the blocked segment. It is assumed that the increased flow of blood through the collateral vessels resulting from the graft was sufficient to force blood through the small remaining lumen of the blocked segment.
Ilumphries6 states that such a segment, left in Situ, has been seen to fill in a postoperative arteriogram.
In the anastomosis of blood vessels the surgeon is dealing with an unusually difficult group of factors, the most uncertain being the clotting hazard. With the advent of anticoagulants it became possible to neutralize this hazard, but at the same time the danger of bleeding was increased and the balance between these two extremes of too much clotting or too much bleeding is still not easily controlled. In 
